Introdução: A encefalopatia hepática mínima define-se como um défice neurocognitivo ligeiro, não detectável ao exame clínico, que pode estar presente nos doentes cirróticos. Objectivo: Determinar a prevalência da encefalopatia hepática mínima num hospital prestador de cuidados de saúde secundários no Norte de Portugal. Material e Métodos: Realizou-se um estudo transversal em que foram incluídos os doentes cirróticos seguidos na consulta externa. Critérios de exclusão: encefalopatia hepática clínica, iliteracia, consumo activo de álcool e terapêutica com fármacos psicotrópicos ou lactulose. A presença de encefalopatia hepática mínima foi definida como um valor ≤ -4 na Pontuação Psicométrica da Encefalopatia Hepática, calculado de acordo com as normas portuguesas. Analisaram-se as variáveis: etiologia e gravidade da doença hepática e concentração da amónia sanguínea venosa. Considerou-se o valor de p < 0,05 como significativo. Resultados: Dos 102 doentes avaliados, 41 foram incluídos: 31 homens, idade média de 57 ± 10 anos, escolaridade média de 5 ± 2 anos, 31 Child-Pugh classe A, score MELD médio de 6 ± 3. Foi diagnosticada encefalopatia hepática mínima em 14 (34%) doentes. A presença de encefalopatia hepática mínima não se relacionou com a gravidade da doença hepática. Apesar de mais elevado, o valor médio da concentração da amónia venosa nos doentes com encefalopatia hepática mínima não foi significativamente diferente do valor médio da concentração da amónia venosa nos doentes sem encefalopatia hepática mínima (48,5 ± 13,3 vs. 45,6 ± 15,6 µmol/L, p = 0,555). Discussão: A prevalência da encefalopatia hepática mínima descrita está de acordo com os dados internacionais. Conclusão: A encefalopatia hepática mínima é uma entidade frequente que está presente precocemente na história natural da cirrose, mesmo em doentes compensados. Consequentemente, esta condição escondida deve ser activamente procurada e os doentes devidamente orientados após o diagnóstico. Palavras-chave: Cirrose Hepática; Encefalopatia Hepática; Psicometria; Testes Neuropsicológicos.
INTRODUCTION
Minimal hepatic encephalopathy (MHE) is characterized by a mild neurocognitive impairment encompassing neuropsychological and neurophysiological alterations not detectable by clinical examination.
1,2 MHE is considered the initial phase of the spectrum of hepatic encephalopathy (HE) 3 in patients with cirrhosis and in non-cirrhotic patients with porto-systemic shunting. 4 The neurocognitive domains more commonly affected in MHE are the attention, the visuospatial abilities and the fine motor skills. 1, 5, 6 Also, diminuished memory performance has been described, not due to primary disturbances, 7, 8 but mainly as a consequence of the impaired cognitive process (attention and visual perception deficits).
8,9
MHE has a negative impact on daily life activities and working capacity, 10 affects health-related quality of life (HRQoL), [11] [12] [13] [14] [15] impairs fitness to drive, [16] [17] [18] is associated with motor vehicle crashes 19, 20 and predisposes the patient to falls. 20, 21 Furthermore, MHE is of prognostic significance as it is a risk factor for the development of overt HE 20, [22] [23] [24] [25] and death. 20, 26 Recognizing MHE is important because its treatment can improve cognitive functions [27] [28] [29] [30] [31] and quality of life, [27] [28] [29] 31, 32 and avert progression to overt HE. 28, 30 However, there is no consensus regarding the most adequate screening test. 33, 34 Several tools to detect MHE have been proposed, including neuropsychological testing (such as Psychometric Hepatic Encephalopathy Score (PHES), 33 Repeatable Battery for Assessment of Neuropsychological Status (RBANS), 33 Inhibitory Control Test, 35 Continuous Reaction Time Test 34, 36 ), electroencephalogram spectral analysis/evoked potentials 33, [37] [38] [39] [40] and critical flicker frequency. 33, 34, 36, 41, 42 Comparing with the other approaches, the psychometric testing is the most robust diagnostic method because it directly assesses the cognitive functions which are impaired in MHE and is more extensively validated. 33, 36 The PHES has been recently recommended by the International Society on Hepatic Encephalopathy and Nitrogen Metabolism for the neuropsychological assessment of patients with liver disease. 33 Only this battery has been specifically developed for the diagnosis of MHE. 5 The PHES combines five easily applicable paper-andpencil psychometric tests: the Number Connection Test-A, the Number Connection Test-B, the Digit Symbol Test, the Serial Dotting Test and the Line Drawing Test. 5 It has already been normalized for the Portuguese population.
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AIM
Our study aimed at determining the prevalence of MHE in a secondary healthcare center in Northern Portugal, as there is no national data regarding this issue.
MATERIAL AND METHODS
Study population
A cross-sectional study was conducted. Cirrhotic outpatients followed at our department for more than six months were included. The diagnosis of cirrhosis was based on clinical, biochemical, ultrasonographic, endoscopic and, when available, histological criteria. Exclusion criteria were: overt EH, illiteracy, active alcohol consumption (alcohol abstinence was defined as no alcohol drinking for a minimum period of 3 months), psychotropic drug use, therapy with lactulose, severe systemic diseases that could affect the cognitive function (renal, pulmonary, cardiac, psychiatric, neurological, infectious, including HIV, and endocrine diseases) and structural brain changes documented on imagiological studies (computed tomography or magnetic resonance imaging). All participants gave written informed consent.
Clinical and analytical data
Data regarding gender, age, education years and etiology of liver disease were collected. Severity of liver disease was assessed by Child-Pugh classification and model for end-stage liver disease (MELD). Laboratory parameters (hematological, biochemical and clotting profiles and ammonia concentration) were measured in overnight fasting venous blood samples. Venous ammonia samples were cooled and processed immediately after blood collection.
Neuropsychological assessment
Patients were considered as not having detectable clinical dysfunction if they were included in stage 0 of West Haven Criteria and if neurological and physical examinations were unremarkable.
A diagnosis of MHE was made when the PHES was ≤ -4. The PHES was calculated according to the Portuguese norms (adjusted for age and level of education). 43 As PHES is already normalized for the Portuguese population a control group is not required. The psychometric battery was administered in a closed, quiet and well-illuminated room. A practice run was administered for all tests. Time interval between venous ammonia samples and neuropsychological evaluation was less than 24 hours. 
Statistical analysis
RESULTS
From the 102 patients who were evaluated (almost all of them had been followed in our department for a period of more than one year), only 41 had eligible criteria: 31 (76%) males, mean age 57 ± 10 years, mean education 5 ± 2 years. The etiology of liver disease was predominantly alcoholic (85%). Regarding severity of liver disease, the majority of patients (76%) were compensated (Child-Pugh class A). Mean MELD score was 6 ± 3. Mean ammonia concentration was 46.6 ± 14.7 µmol/L. Baseline characteristics of patients are listed in Table 1 .
MHE was diagnosed in 14 (34%) patients. The characteristics of patients with and without MHE are listed in Table 2 . The presence of MHE was similar in alcoholic and non-alcoholic patients. Concerning severity of liver disease and MHE, there was not a significant difference between Child-Pugh class A and B patients; however, patients with MHE tended to have higher MELD score. Also, lower hemoglobin values tended to correlate with the presence of MHE. Although more elevated, the mean venous ammonia concentration in MHE patients was not statistically different from the mean venous ammonia concentration in non-MHE patients (48.5 ± 13.3 vs. 45.6 ± 15.6 µmol/L, p = 0.555). Child-Pugh class B patients had significant higher mean venous ammonia concentration values comparing with class A patients (54.9 ± 18.7 vs. 43.9 ± 12.4 µmol/L, p = 0.038). Also, venous ammonia concentration values were positively correlated with MELD score (ρ = 0.401, p = 0.009).
DISCUSSION
In our study, 34% of patients were diagnosed with MHE, which is in accordance with the prevalence reported in different studies, ranging from 20 to 80%, 38 depending on the population that has been selected and on the diagnostic test adopted. The neuropsychological tests, such as the PHES that was used in this study, are considered the gold standard to assess MHE. 33 However, some caution is necessary when using them, as they have some limitations: the learning effect, which is observed when there is necessary to apply it more than once as in follow-up examinations, 33 and the fact that their results are influenced by variables such as age, education, language, visual impairment, medicaments and alcohol consumption. 3, 33 There are alternate forms of psychometric tests (PHES has 4 parallel versions) 5,33 so the practice learning effects in repetitive studies can be eliminated. 3, 5, 33 Although the results of psychometric tests can be corrected by age and by degree of education, as it was done in our data, the other variables are more difficult to control. In prospective research this is managed by not enrolling these patients, but in daily clinical practice this problem persists. In order to try to overcome all of these limitations, there has been an effort to identify a biological or a psychophysiological marker that could be a surrogate of MHE. However, more validation studies are needed in this field.
In our population, the presence of MHE was unrelated to the severity of liver function evaluated by Child-Pugh classification and MELD score, although there was a statistical tendency to patients with higher MELD scores to present with MHE. Some controversy exists concerning this point, with some studies establishing a definitive relationship between severity of liver function and MHE 20, 26, [44] [45] [46] [47] and others not. 29, [48] [49] [50] The absence of Child-Pugh class C patients, as all of them (8 out of 102) presented with exclusion criteria (overt EH, psychiatric disease, chronic 
The neuropathophysiology of MHE is not completely understood. 29, 50, 51 Hyperammonemia might play a central role. 29, 52, 53 In our study, as it was expected, severity of liver function was associated with venous ammonia concentration. However, venous ammonia concentration was not related to the presence of MHE. This finding was also demonstrated by some authors, 50, 54 though data supporting the opposite is also published in the literature.
Hyperammonemia caused by liver dysfunction leads to an increased ammonia load to the brain and, consequently, to the disruption of ammonia cerebral metabolism. Astrocytic swelling and GABAergic and glutamatergic neurotransmission alterations ensue. 51, 53, 54 These alterations are probably implicated in the development of MHE. Several structural and functional CNS imaging studies (magnetic resonance imaging and positron emission tomography) have recently shown that subcortical brain areas, such as basal ganglia and cerebellum, may be responsible for primary features of MHE. [54] [55] [56] Nevertheless, imaging studies are not considered as diagnostic methods for MHE. 3 Two surveys revealed that MHE is not routinely tested in standard clinical practice. 57, 58 Despite universal screening not being mandatory, as there are no clinical guidelines recommending it, the detection of MHE in cirrhotic patients has increasing importance because it can provide useful and meaningful information at the individual level and a plan can tailored accordingly.
The management of patients with MHE includes several approaches.
3 Assessment of impairment of daily life and working activities, driving and HR-QoL; medical therapy and improvement of the nutritional condition, as cirrhotic patients with muscle depletion have higher risk of developing MHE. 59 Some subgroups of patients would benefit the most from testing for MHE as quite specific recommendations can be made if it is diagnosed. 3 Active drivers should be advised that they have diminished driving abilities and an increased probability of road traffic accidents; active workers ought to have their risk at work evaluated and counselling regarding handling complex/dangerous machinery should be provided; patients with cognitive impairment and decline in work performance perceived by themselves, relatives or by colleagues should be assessed and, if possible, changes in daily/working activities should be carried out. As indexes of quality of life specific for MHE are not available, HR-QoL is usually measured by general indexes such as sickness impact profile, medical outcome study short form-36 (SF- 32 and preventing the progression to overt HE (lactulose 28, 30 and probiotics), 8 with minor side effects. Furthermore, optimization of the patient´s nutritional condition conducted periodically by a nutritionist has shown benefit in terms of cognitive performance and HR-QoL. 60 
CONCLUSION
This study, regarding MHE prevalence in Northern Portugal, shows that our reality is in accordance with international reports, confirming that MHE is a frequent entity and that it is common early in the course of cirrhosis, even in compensated cirrhotic patients. Therefore, physicians should be aware of MHE and actively search for this hidden condition, by choosing a validated tool to make the diagnosis and manage it properly. In our study, strict inclusion criteria were used. Limitations of the current study: it did not consider if PHES is related to clinical endpoints such as the development of overt HE and survival; also, vitamin B12 and folate levels were not assessed and VDRL test was not performed. Future research must address questions regarding the long-term prognosis of MHE and the benefits of therapeutics options.
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